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HOACHHUTEJIBHASA 3AIIMCKA
[Iporpamma kypca «I'eometpusi» pa3paboTaHa B COOTBETCTBUH C:

— ®I'OC ocHoBHOro o006mero obpa3zoBanusi (mpuka3 MuHHCTEpCTBA
npocsemienus Poccuiickoit ®enepanuu ot 31.05.2021 Ne 287 «OO0 yTBepKIeHUU
(denepanbHOTO TOCYIapCTBEHHOTO 00pa30BAaTENbHOTO CTaHAApTa OCHOBHOIO
o0111ero oOpa3oBaHUs);

— ®enepanbHOli  00pa30BAaTENbHONM MPOrpaMMON  OCHOBHOIO  OOILETO
oOpazoBanus (npukaz MuHucTepcTBa npocseienus Poccutickoit deaeparuu ot
18.05.2023 Ne370 «O6 yTtBepxkneHun (enepanbHO  00pa3oBaTEIHHOM
IpOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs).

I'eomeTpusi Kak OAMH W3 OCHOBHBIX pAa3[ejOB IIKOJIbHOM MAaTE€MAaTHKH,
UMEIOIUN CBOEH 11eJIbl0 00eCeYnTh U3yYeHHE CBOWMCTB U pa3MepoB Guryp, ux
OTHOLIEHWM M  B3aMMHOE PpACMHOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYO JIMHUIO. LIEHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oO1rero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNACA YUUTCS MPOBOAUTD
JOKa3aTeNbHbIE PACCYXKAECHUS, CTPOUTH JJOTHUECKUE YMO3AKIFOUEHUS, 10Ka3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyXIeHusi «OT TPOTHUBHOIO», OTJIMYaTh CBOWCTBA OT MPU3HAKOB,
dbopMynrpoBaTh 0OpaTHBIE YTBEPKACHUS.

Bropoil uenpt0 u3ydeHUsT T€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA NPH PEIIEHUM KAaK MATEeMaTUYECKHX, TaK M IMPAKTUUYECKHUX 3aj]ad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiics JTOJDKEH Hay4YUThCsS
OTIPEJICIUTh TE€OMETPUYECKYI0 (UTYpPY, ONHUCATH CIOBAMH JAHHBIM YEPTENK WIH
PUCYHOK, HANTH TUIOMIAJh 3€MEJIbHOTO Y4acTKa, paCCYUTATh HEOOXOIUMYIO IITUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOyeMble pa3Mephbl Trapaka sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUU TE€OMETPHUHU.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYarONIMICS YyUWUTCS CTPOUTH
MaTeMaTU4eCKUe MOJENM  peajbHbIX JKU3HEHHBIX CUTyallUid, MPOBOJUTH
BBIYUCJICHUS U OLIEHUBATh aJICKBATHOCTD IMOJYYEHHOT'O pPe3yJibTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JAPYTHUMH y4eOHBIMHU
MpeIMeTaMH, MOTUBUPOBAThH MCIOIB30BATh OMPEACIICHUS TEOMETPUUECKUX DUTYD
U TIOHATHH, JTEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHA B (U3HKE U
TEXHUKE. OTH CBsi3u HauOosee SpKO BHAHBL B Temax «BekTopsy,
«Tpuronomerpuueckue cooTHOWEHUs», «Metox koopauHat» u «Teopema
[Tudaropar.

VYueOHbii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC DPa3JIeibl
conmepxkanusi: «l'eomerpuyeckue (¢Gurypel W WX CBOWCTBay, «M3mepenwme
FEOMETPUYECKUX  BEIUYUH», «JlekapToBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopb», «JIBrxkeHus miIockocTny, «lIpeodpazoBanus mogoous».



Ha usyuenue yueOHoro kypca «l'eomerpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hemelnw0), B 8 kiacce — 68 gacoB (2 yaca B Heemn0), B 9
Ki1acce — 68 gacoB (2 yaca B HEACIIO).

COAEPKXAHUE OBYYEHUA

7 KIIACC

HavanpHbie nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YT0J. Buasl
yriaoB. BeprTukanpHble W CMeXHble yribl. buccektpuca yria. Jlomanas,
MHOTOYToJIbHUK. [lapannenbHOCTh U NEPIEHAUKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPUH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUMKHA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUkH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKY NapaJIeIbHbIX IpsAMbIX. CyMMa yriioB TPEyroJbHHKA.
Breuinue yribl TpeyrojibHUKa.

[IpsMoyronbHBIA  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyrojibHUKa,  NPOBEAEHHOM K  rumnore”y3e. [lpuzHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBbHUKOB. [IpAMOYTOIbHBIN TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIrOJIbHUMKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJBIICH CTOPOHE TPEYroJIbHUKA.
[leprieHAUKYJISIp U HAKJIIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekrtpuca yrima ©  CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp W Kpyr, XOopAa M JuUaMeTp, UX cBoiicTBa. BsauMmHoe
PacCIIOIO)KEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas m cekymias K OKPYKHOCTH.
OkpyXHOCTb, BIIMCaHHasg B Yyroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIIACC

Yeteipéxyronpauku. [lapamnenorpamMm, ero npusHaku U cBorMcTBa. YacTHble
Clly4yad MapajuiesiorpaMMoB (IPSMOYTOJIBHUK, pOMO, KBajpaT), UX MPU3HAKU U
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.



Meton ynsoenus menuansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpeMa O MPONOPLHUOHATIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrojibHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHukKa.

[lonobue TtpeyronbHUKOB, Ko3(p¢duuueHt mnoaodus. Ilpuznaku mnoxoOus
TpeyrojibHUKOB. [IpruMeHeHne noao0us Mpyu pelieHny MPaKTUYECKUX 3a1a4.

CpoiicTBa miomaaed reomerpuueckux ¢uryp. Dopmynbl s IUIOUIAAH
TPEyroJIbHUKa, MapajjenorpamMmma, pom6a U Tpaneuuu. OTHOLIEHHE ILIOMIAAEH
MoJ00HBIX GUryp.

Boruncnenue miomnanei TpeyroabHUKOB U MHOTOYTOJIbBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mnpu pemenuu
NPAKTUYECKUX 3a/ad.

CuHyC, KOCHHYC, TAHT'€HC OCTpPOTO yrjla MNPSIMOYTOJBHOTO TpPEYroJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUroHOMETpUYecKre (YyHKIHUH
yrioB B 30, 45 u 60°.

Brnucannble M 1EHTpajdbHBIE YIJIbI, YTOJd MEXIY KacaTelbHOU M XOpAOH.
Yrinel  MeXIay ~ XopAamMu U CeKyllMMH. BrucanHble M ONUCaHHBIE
YeThIPpEXYTOJIbHUKHN. B3anMmHoe pacnosioxkeHue AByX OKpyxkHocTed. Kacanue
OKpy>XHOCTeH. O01IMe KacaTelbHbIE K IBYM OKPYXHOCTSIM.

9 KITIACC

Cunyc, xocuHyc, TaHreic yriaoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYITbI TPUBEACHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTUYECKUMX 3aJad C UCIOJB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue moao6us. [lomo6re coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPHA, TEOPEMBbl O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMa O KBaJApaTe KacaTeIbHOM.

Bekrtop, amnmHa  (MOIyNb)  BEKTOpA,  COHAIpABICHHbIE  BEKTOPHI,
MIPOTUBOMOJIOKHO  HANpaBJIEHHbIE  BEKTOPHI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HaJ BeKTopaMu. Pa3nokeHue BEKTopa MO ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MpPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JIlekapToBbl KOOPJAWHATHI HA IUIOCKOCTH. YPAaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPY>KHOCTEH U MPSIMbIX. MeToI KOOpJMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOrOYroiabHUKH. JlnmHa  OKpyXHOCTU. I'pamycHas wu
paauaHHas Mepa yria, BbIYMCIEHUE JJIMH AYyr OKpyxHocTed. I[lnomans kpyra,
CEKTOpa, CerMEeHTA.



JIBW>KEHHSI TIOCKOCTH U BHYTPEHHUE CHUMMETPUH (QUTYp (dJIEMEHTapHbIC
npeactasnenus). [lapannensubiii nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«["'eoMeTpus» XapaKTEPU3YHOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECa K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHIMCKOM MAaTEMaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TPakJaHCKOro obOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha aKTHBHOE Y4YacTME B PEIICHUM NPAKTUYECKUX 3a]ad
MaTEMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMs Ha MNPOTSHKEHUU BCEH JKUM3HM Ul YCIEIIHOW MpodecCHOoHaNbHOM
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHAUBHUYAJIbHON TpAaeKTOpUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHUH, pacCyXIEHUMH, YMEHUIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMAaTUYeCKON HayKd Kak c@epbl 4YeIoBeuYecKOn
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEATEIbHOCTH;

6) ¢usuyeckoe BocnUTaHHME, (POPMHPOBAHHME KYJIBTYPbl 310POBbi U
IMOLMOHATBHOI0 0JIArONOJNyYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUA M OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacTH COXPAaHHOCTU OKPYXAIOIIEH CpeJbl, MIAHUPOBAHUS TOCTYNKOB H
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) ajanTanmus K M3MEHSIIONIUMCH YCJOBUSIM COIUMAILHON ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHUSIX HEOIPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B  (OPMHUPOBAHUM HOBBIX 3HAHHK, B TOM YHCIIC
dbopMynUpOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U ABJICHUIX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HABaTh JCPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO0  CHUTYallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS
Ba3oBble JJoruuyecKkue JelcTBUA:
. BBISIBJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUHN, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHHUS [ 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAIHN3a;

. BOCIIpUHUMATh,  (OPMYJIUPOBaTh U  MPeoOpa3oOBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;
. BBISIBJISITH MAaTEMaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H u

MpoTUBOpeYrsl B (akTax, JAHHBIX, HAOMIOMEHUAX W YTBEPXKACHUSIX, TpeJjarath
KPUTEPUU JJIS1 BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUN;
. JeNaTh BBIBOABI C HCIIOJb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;



. pa30upaTh J0Ka3aTelbCTBA MATEMATUYECKUX YTBEPKIECHUN (IpsIMbIE M OT
MPOTUBHOIO), NPOBOAUTH  CAMOCTOSITEJIBHO  HECJOXKHBIE  JI0Ka3aTesIbCTBa
MaTeMaTu4eckux (hakTOB, BBICTPAMBATH ApTryMEHTALMIO, MPUBOAUTH MPUMEPHI U
KOHTPHIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

. BbIOMpaTh CHoco0 pemeHus ydeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee  MOAXOIAIUA C  y4€ToM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3zoBble ucciienoBarTeibcKue 1eHCTBUA:

. UCIIOJIb30BaTh BOIPOCHl KaK HCCJIEA0BATEIbCKUNA WHCTPYMEHT MO3HaHUS,
dopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
CaMOCTOSITEJIbHO YCTAaHaBJIMBATh HMCKOMOE M JaHHOE, (OpPMHUPOBATH THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

. OPOBOAUTH MO CAaMOCTOSITEIBHO COCTABIEHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJbIIOE UCCIEeIOBAHUE [0 YCTAHOBJICHHIO OCOOEHHOCTEH
MaTEMaTUYECKOr0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;

. CaMOCTOATENIbHO (OPMYIHPOBATH O0OOIIEHUSI U BBIBOJBI O pe3yjbTaTam
NpOBENEHHOTO  HAOIOJEHUs, HCCIEOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIECHU;

. IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BBIIBUTATh
NPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

. BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTH HMHGOPMAIMH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4u;
. BbIOMpATh, AaHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH

UH(GOPMAIINIO PA3IIMYHBIX BUIOB U (POPM MpeICTaBICHNUS,

. BBIOMpaTh (OpMy TpeAcTaBlICHHS HWHQPOPMAIUH W  HLIIOCTPUPOBATH
pelraemMbie 3a/1auu CXeMaMu, TuarpaMmmMamMu, HHOU TpaduKoil 1 UX KOMOMHAIUSIMU;
. OIICHUBATh HANEKHOCTH HMHPOPMAIMU TIO KPUTEPHUSIM, NPEIII0KEHHBIM
YUHUTETIEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOATEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHUSA:

. BOCIIPUHHUMATHh ¥ (POPMYJIHPOBATH CY)KIICHHSI B COOTBETCTBUH C YCIOBHSIMU
U UEeIsIMU OOIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B
YCTHBIX M MHUCBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOAY PELICHHUs 3a/auu,
KOMMEHTUPOBATH MOJTYYECHHBIN pE3yJIbTaT;

. B X0J/ie 00CYXXJE€HHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE HA TOUCK
pelIeHUs, COIMOCTaBIIATh CBOM CYXKACHUS C CYXKICHUAMH APYTUX YYACTHHKOB
nuanora, oOHapyKUBaTh Pa3IM4YUE€ U CXOJICTBO MO3ULHUM, B KOPPEKTHOU (opme
dbopMynHUpOBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;



. MIPEACTABIATh PE3YIbTAThl PEUICHUS 3a/1a41, DKCIIEPUMEHTA, UCCIIEIOBAHMS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUU;

. IIOHUMATh U UCIIOJIb30BATh NMIPEUMYLIECTBA KOMAHIHOW M UHIAUBHYaJIbHOU
paboThI PU PEIIeHUH YYeOHbIX MATEMATUUECKHUX 3a/1a4;
. OPUHUMATh LIEJIb COBMECTHOM AEATEIBHOCTH, IJIAHUPOBATh OPraHU3ALNI0

COBMECTHOW palOThl, paclpenessaTb BUABI padOT, AOroBapHUBaThCs, OOCYXKIATh
MPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

. y4yacTBOBaTh B TIpynmoBbIX (opmax padboTel (0OCyxJeHus, oOMeH
MHEHHUSIMH, MO3TOBBI€ IITYpPMbl M JAPYTUE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTrMMHU YJ€HaMUd KOMAaHJbl, OLEHUBATH
KayecTBO CBOEro BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeiicTBUS

Camoopranusanus:

. CaMOCTOSATEIILHO COCTAaBJISATh IUIAH, AJTOPUTM peIIeHUs 3ajayu (WU €ro
4acTh), BBIOMpaATh CIOCOO pemieHUsT ¢ YYETOM UMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pelieHnii ¢ y4¢ToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

L BJIaACTH crocodoaMu CaMOITPOBCPKHU, CAMOKOHTPOJIA IMPpOoLCcCCa U pC3yJibTaTa
pPCUICHUA MaTEeMaTHYE€CKOU 3aJ1a4u,
L npeaABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BOBHUKHYTH IIPHU PCIICHUU 3ada4U,

BHOCHUTH KOPPEKTHUBBI B JICSITCIBPHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalJIEHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEH;
. OIICHUBAaTh COOTBETCTBHE pe3yjIbTaTa ACATEILHOCTH TMOCTABICHHOMN LIENU U
YCIIOBHSM, OOBSCHSATh IPUYUHBI JOCTHKCHUS WIIM HEJIOCTHKEHUS 1171, HAaXOIUTh
omunOKy, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATHBI

K koHmy oOyuenms B 7 kJjacce OOYJAIOIIMICS TIOJIYYUT CIICAYIOIIHE
MpEIMETHBIE PE3YJIbTAThI:

Pacno3naBaTh WM3ydYeHHBIE TEOMETpHYECKHE (HUTYpPBI, ONPEACIATh HUX
B3aMHOE PAacCIOJOKEHUE, H300pakaTh T'€OMETpUYECKUE (QUTYpbI, BBIMOJHSITH
YepTeXkKU II0 YCJIOBUIO 3aaaud. M3MepsTh JUHEHHbIE W YIJIOBBIE BEIUYHHBI.
PemaTte 3a1aun Ha BBIUKMCIICHUE JJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jlenate rpyOyr0 OIICHKY JHMHEHWHBIX U YTJOBBIX BEJIUMYUH IPEIMETOB B
peagpbHON JKM3HH, Pa3MEpOB IPHPOJHBIX OO0OBEKTOB. PasnmnyaTh pasMepbl 3THX
00BEKTOB MO MOPSIAKY BEIUUUHBI.

CTpouTh 4epTEKHU K TECOMETPUUECKHM 3a/1adaM.



[lonp30BaTbCs NPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BATh
MPU3HAKHU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 3a]1a4.

[IpoBOAUTE NOTrMYECKUE PACCYKICHHS C UCIIOIB30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

Ilonp30BaTbCs MpU3HAKAMM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3a]1a4.

Onpenenste NapaieIbHOCTh MPSAMBIX C IOMOUIBIO YTIIOB, KOTOpPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe NapajyieNbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsMOi.

PemaTh 3aaun Ha KieTyaToil Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOJUTh YHUCIOBbIE M OYyKBEHHBIC 3HAYCHUS
yIJOB B TIEOMETPUYECKMX 3ajadyaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH
NEPECEYEHNN JABYX IMapajuleNIbHbIX NPSAMBIX CceKyllei. Pemars npakTuyeckue
3a/1a4M Ha HAXO0XJAECHUE YTJIOB.

Branerp NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpPEAEHsaTh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIEHIUKYISP K OTPE3KY KaK reOMETPUUYECKUE
MecTa TOYEK.

@opMynUpPOBaTh ONPEACIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, IIOJIb30BATHCSI X CBOWCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA IIpU
peLIeHnH 3a1ay.

Biianetp nmoHsATMEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTHU, YMETh
HaxoauTh €€ ueHtTp. Ilomb3oBaThecsi (pakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC
NEPIICHAUKYJIISIPBI K CTOPOHAM TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJJHOW TOYKE.

Bnagers monsiTHEM KacaTeabHOW K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHOU U paguyca, POBEAEHHOIO K TOUKE KACAHUS.

[Tonp30BaThCs MPOCTEUIIMMHU I'€OMETPUUYECKUMHA HEPABEHCTBAMHU, ITIOHUMATh
UX IIPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHUE MOCTPOEHUS C ITOMOIIBIO LIUPKYJIA U
JIMHEVKH.

K koniy oOydenus B 8 kiacce o0OydYarOUIUMCS MOJYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

Pacno3naBaTh OCHOBHBIE BHUIBl YETBHIPEXYTOJBHUKOB, WX JJIEMEHTBHI,
MOJIb30BAThCS UX CBOMCTBAMU MPH PELIEHUHA FT€OMETPUUYECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOYKHM IMEPECEUCHHS MEIUAH TPEYroJbHUKa (LIEHTpa
Macc) B pellIeHUH 3a]1a4.



BnageTs noHsTHEM CpelHEN JIMHUU TPEYroJbHUKA M TPareluy, IPUMEHSTh
UX CBOWCTBA MPU PEIICHUM TeOMEeTpUYecKux 3anad. [losb3oBarecs TeopeMoi
dasieca 1 TEOPEMO O MPOMOPLMOHATBHBIX OTPE3KaX, MPUMEHSTh UX JJIS1 PEILICHUS
MPaKTUYECKUX 3a]a4.

[IpuMeHsATh NpU3HAKK MOA00US TPEYTOIBHUKOB B PEIIEHUH T€OMETPUUYECKUX
3azay.

[lonb3oBaThcst Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
npaktuyeckux 3aaad. CTpouTb MaTEMaTUYECKYI0 MOJIEIb B MPaKTUYECKUX
3a/layax, CaMOCTOSITENIbHO JeJIaTh YepTEK U HAXOAUTh COOTBETCTBYIOIINE JUTUHBI.

Bnagets DOHATHSMU CHUHYCA, KOCHHYCa M TaHI€HCa OCTpPOro yria
OPSIMOYTOJIHOTO TpeyroyibHUKa. [101b30BaThCsl STUMU MOHATUAMU JJISI PEILICHUS
NPAKTUYECKUX 3a7ad.

Boruncnsath (pa3auyHbIMU cIOCO0aMM) TUIOIIAIb TPEYTrOJIbHUKA W TUIOIIAIN
MHOTOYTOJIbHBIX ~ (puryp  (mOJb3ysiCh, TJ€ HEOOXOAUMO, KaJbKYJISTOPOM).
[TpuMeHsATh OJTyYeHHbIE YMEHUS B MIPAKTUUYECKHUX 3a/1ayax.

Bnagets TOHATHSMU BIHCAHHOTO W UEHTPAJIBHOTO yIia, HMCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIaX MEXy XopAaMu (CEKYIIMMHU) U yTIe MEXIY
KacaTeJIbHOM U XOp0i MpHU PEelIeHNH FT€OMETPUUYECKUX 3a/1a4.

BrnageTs MoHSATHEM ONHUCAHHOTO YETHIPEXYTONBHUKA, MPUMEHSTh CBONCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IpuMeHsTh TOJIy4eHHBIC 3HAHHUS Ha MPAKTHKE — CTPOUTh MAaTeMaTHYECKHE
MOJIENU VIS 3a]1a4 peasibHOM JKU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpUMEHEHUEM TMOA00US W TPUTOHOMETpUM (IIOIB3YSCh, T/I€ HEOOXOIUMO,
KUIBKYJIATOPOM).

K koHmy oOyuenus B 9 kJjacce OOyYarOIMMICSH TOIYYUT CIICAYIOIIHE
IPEIMETHBIE PE3yTbTATHI:

3HaTh TPUTrOHOMETpUYECKHE (YHKIHUUA OCTPHIX YIJIOB, HAXOAUTh C UX
IIOMOILBIO PA3JINYHBIE 3JEMEHTHI MPSAMOYTOJIBHOIO TPEYTOJIbHUKA («pEIICHHE
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYISATOPA) IJIUHbI
Y YTJIbl 1J11 HETAOJIMYHBIX 3HAYEHUM.

[Tonp3oBatbest hopMynamMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJECTBOM [UJIl HAxXOXKIEHUS COOTHOLIEHHWH MEXJIy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMH.

Hcnonib30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOXKJICHUS Pa3Iu4HbIX
AJIEMEHTOB TPEYTroJibHUKA («PEIIeHUE TPEYTrOIbHUKOBY»), MPUMEHITh HUX MpHU
pELIEHNH F'€OMETPUUYECKHX 3a]1a4.

Bnanerp mossTHsMHM  mpeoOpa3oBaHHS ~ MOAOOMS, COOTBETCTBEHHBIX
35eMeHTOB MOoA00HBIX Guryp. Iloap30BaThbCs cBOMCTBaMU MOA00OMS MPOU3BOJIBHBIX
duryp, ymeTb BBIUMCIATH JJWHBI M HAXOAUTh YIJbl Yy MNOJOOHBIX (UTryD.



[IpuMensTh cBOMCTBa MOJO0OMS B MPAKTUYECKUX 3ajayax. YMETb HPUBOIUTH
MpUMEPHI TOJOOHBIX QUTYP B OKPYKAIOIIEM MHPE.

ITonp30BaTbCs TEOpEMAaMU O MPOU3BEACHUU OTPE3KOB XOPJ, O IIPOU3BEIACHUNU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTelIbHOM.

[lonb30BaThCs BEKTOpAMHU, MOHUMATh MX TEOMETPUYECKUA U (PU3HUECKUUN
CMBICII, MPUMEHATh KX B PEUICHUU TEOMETPUUYECKUX W (PU3MYECKUX 3ajad.
IIprMeHATH CKasIpHOE NIPOU3BEICHUE BEKTOPOB Ul HAXOKIEHUS UIMH U YIJIOB.

ITonp30BaTbCsd METOAOM KOOpPAMHAT HA IUIOCKOCTH, MPUMEHATH €ro B
pELIEHUU T€OMETPUUYECKUX U IMPAKTUYECKUX 3a1a4.

Binaners NOHATUAMU NPABWIBHOIO MHOTOYI'OJIBHUKA, JJIMHBI OKPYXXHOCTH,
JUIMHBl 1YY OKPYXKHOCTH U PaJUaHHOW MEpPBI yIila, yMETh BBIYMCIIATH ILJIOIIAb
Kpyra u ero yacreu. [IpyuMeHsTh 1oay4eHHble YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxoaute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JIBHKEHUS
IJIOCKOCTH B IPOCTEUIIUX CIIydasiX.

[IprMeHATh NOy4YEHHBIE 3HAHMUS HA INPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIH JUIS 3a7a4 PEaJbHOU KU3HU U ITPOBOAUTH COOTBETCTBYIOIIME BBIYUCIICHUS
C TNpPUMEHEHHEM TOJI00HMs M TPUTOHOMETPUYECKUX (PYHKIUN (TMOJB3YSACh, TIE
HEO0OX0IUMO, KaJIbKYISTOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
[Ipocreimme reome eCKHe
p TUI/IHII/I reoMeTpuyeckue purypsr u Butmorexa LIOK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMeTprueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 606 7 4 1
OBTOPCHHUE, OOODIICHIE SHATHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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https://m.edsoo.ru/7f415e2e

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa [TOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 bubnmorexa [JOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPEHIE, OOODILEHAC SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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